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PLSTICIDES AND TOXIC SUBSTANCLEL
MEMORANDUM

SUBJECT: Mancozebh - Companv Response to TB Assessment of
~ Certain Stucdies in the Toxicology Chapter of the
i Mancozeb Registration Standard

FPA Pegistration No. 707-78

- TB Proj. No.: 7-1004

; Caswell No.: 913Aa
z _
FROM: Irving Mauer, Ph.D. 4}2,.,,, L4l S /..>/.z:3/;7
Toxicoloav Rranch .~ g ’
! Hazard Evaluation Division (TS-769C)

TO: " Lois A. Rossi, PM 21
Fungicide-Herbicide Branch
Pegistration Division (TS-767C)

THRU: Judith W. Hauswirth, Ph.D., Head O} ori- [ idecldse—ters.
Section VI, Toxicoloay Branch 7 ,17(;/g-7
Hazard Evaluation Division (TS-769C) ’
. ///,’57/ [ /=
Reqistrant: PRohm & Haas Company y454dns ,Q/"’
'y Philadelphria, FA
Recuest

Appraise registrant's rasnonse, submitted under cover
letter of July 6, 1927, tco assessments by TR of certain studies
reviewed <or the Toxic~logy 7Zhapter of the Mancozeb Reqgistration
Standard !{Zated Octoser 26, 1986), and judged inadequate

- and/or unaccepn=hle, These studies arz2 as follnwz:

T. MclLend, P.l. 2nd Deoolittle, 2.5. Dinhgne M=45
) “amma. ian T2 Transformation Test for 2romction.
L4 ; ‘impunilshed 3Study *n., 34P-2%7, npreparasd and submitzed
=v Rohm 4% Yass T<mnany, Spring House, 23; dated
way 29, 1923, Accession No. 259044,
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2. Mcleod, P.L. and NDoolittle, ND.J. Fthylenethiourea
Mammalian Cell Transformation Test for Promotion.
(Unpublished Studv No. 84R-298, nprenared and submitted
' bhv Pohm & Haas Comnanv, Spring House, PA:; dated
May 29, 1985,) Accession No. 259044.

3.1 Haines, L.D. DNithane ¥M-43% Percutaneous Absorntion
in Rats. (Rohm & Haas Technical Report No. 84F-80-9,
Mayv 8, 1980.) Accession No. 250063,

The rationale provided by the recistrant for declarina
these studies satisfactorv is as follecws (directly cuoted
from the July 6, 1987 submission):

Studies 1/2

"RATIONALFE FOR WHY THE PREVIOUSLY SUBMITTFD
. TRANSFOPMATION ASSAYS FOR PPOMCTION WITH
i MANCOZEB AND ETU ARE ACCEPTABLE

"Transformation assavs for promotion studies with both
ETU and mancozeb have been submitted to EPA in fulfillment
of previous Data Call-In recuirements. (Accession No. 259044)
In the Re-ragistration Guidance Document, Toxicology Chapter
(Caswell N»o. 913A, EPA Chem No. 014504, TB Project No. 28)
EPA asked that new studies be submitted because only one dose
was used in the studies we submitted. The protocols of the
studies wer=2 reviewed and found to he accentable by ©PA
hefore the studies were conductad. It is our opinion that
the dose used in these studies was the maximum tolerated
concentraticn and the promotion notential of mancozeh and =7TU
has heen adacuately evaluated in this svystem. I« is zlso tre
onpiniorn of -—ur tcxicologist that the new transfocrmation .
assavs for rromotinn suacested in the Pe-registration Guidarce
NDocunent offar no advantages oveyr the zssay we submitted to
FPA ecarlier. Details of »sur teoxicnleocacist's comments are
attached." "P.X. CThan, R&H)

Study 3

"EYPLANATIN'T AF KEY THE 23EYIOUSLY
SUBMITTED MANCOZEB ZEPMAL ZINATPATION
STHUDY I8 =NLLY ACTEPTARLF

"a Aermza]l nenetration study wirh ~ancozeh in rat was
cited in tra Toaxicnloav Thanter ~f *he Peqistration Standar-s
{(T"aswell Nrn, 21224, FPA Chem Nn, 114304, TR Proiect Ne. 28).
Hnwever, ="' e active inaredient was idertified as 3.2% a.i.
in the Toxicalaony Thapter., Thiz was an error. The correct
active inaradient content of rne samnle should ne 23.9% a.i.,
which wzs z=22rnified in rthe meckr=ical raenort submitted by Roh=

-
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and Haas (EPA Accession No. 250063). This study was co-nducted
with a technical material produced in a commercial pla-t
instead of a laboratoryv produced technical sample. TrIs s*ucy
has beén reviewed hy EPA and classified as an acceptanle ctudv
which demonstrates a 1% dermal penetration for mancozeX, as
shown in the attachments. Thus, the requirement of a -<ermal
penctration study with technical mancozeb has been ful<illed.™
(?.K. Chan, R&H)

Study 1 (Promeotion Assav with Dithane M-45 on C3H-10T! "2

Cells):

?;eliminarv range~finding cvtctoxicity assays wer=
nerformed with mancozeb technical (88%) at six doses r=znging
from 0.01 to (.50 ug/mL, resulting in decreases in cell
survivals at “he two top doses (0.25 and 0.50 ug/mL) cZ 83 arnd
67 percent, respectively, followinc 24-hour exposure, =nd 75
and 42 nercent, respectively, followinag continuous 9-cdzv
exposdre. All other doses below 0.25 ug/mL (0.07, 0.7°23,
0.066, and 0.10 ua/mL) had cell survivals not differenz from
the untreated control. A second cvtotoxicity test was run
with continuous exnosure to the same six concentratiorns of
mancozeb in cultures of C3H~10T1/2 cells preinitiated with
the carcinogen MNKG. Fxcept for transient, slight inkisition
at the HDT, essentially no definitive cvtotoxicity was found
in this test. Hence, the results cf the first range-finading
test were used to determine the aporopriate dose for t=e main
trans€ormation/promotion assav. The single dose selec-=4 was
0.10 za/mL, a nontoxic concentraticn not associated wiz?h any
inhihicion of cell arowth.

T™me main promotinn assav in which this sinqular *::ze
splied continuouslv for 6 weevs following short--
vre (4 to 24 hours) of initiatinag agents was neqz=:
== the percent Tyme III “ocil {5.3%) was not differ=nt
~he MNNG-initiated, untreated control plates.
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“ence, the aurhors concluded =hat Dithane M-45
nromez2 morpholngical transformaticn in this test svs

1§ zstudv *£n he unaccentasle oDecaus=
g vgs«3, wrich we [3lcn~ :
sufficien= to “demcnstrate the test

oJr. Traiaq Boreikn Hf xhe Tho ical Industry ITnstituste -
zizology {CIIT), RPescarct cianm’e Park, NC, a notez exner=
~iriation/pramorinn 2ssev7s, reco p-nds more than Tne
‘evel (5 dose levnls are rourinely evaluated ia -:s
rvi, hecaiss nromoters freqguently induce errz=- .7 zand
related =Ffacrs,
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does not have promeoter activity (i.e., promotina necplastic
transformation). Additionally, it is toxicologically incorrect
fort the registrant to define the "maximum tolerated concentra-
tidn” as that dose not exhibiting any cytotoxicity.

! Further, in the direct transformation assay run 6 months
previously (Study No. B84R-055, dated November 19, 1984), a
series of five concentrations ranaing from 9.05 tc 0.50 ug/mL
was emploved in the same cell line, which resulted in relative
(%) cell survivals ranging from 96 (at 0.05 ug/mL) to 14
percent (at 0.50 ug/mL). Since no Type III foci were found
following exposure of C3H~10T1/2 cells to any dose of the
test material up to le-2ls of severe toxicity, this assay was
judged negative and ACCEPTABLE.

Company Response

: The registrant offers .he "opinion of Rohm & Haas Company
Tdxicclogy Department this [one dose] was the maximum tolerated
concentration and the promoticn potential was adequately evaluate=.™
Further, since the registrant maintains that the protocols were
accepted by EPA before the studies were initiated, a repeat
study should not be recuired.

EPA Appraisal

It is evident that the single dose empl .yed in the
prometion assay is not the maximum toleratec concentration,
being acknowledged as as nenteoxic by the authcrs themselves.
However, it is a dose just below those doses inducing scme
cell toxicity. As indicated in the protoccl submizted for
this srudy, transformation results were not corrected hy the
custeomary procedures for cell survival (toxicity) because it is
not xnown how the parameters of toxicity andé dose alter the
probability of transfersmation in each plate. Hence, since
(1) there are currently no estabhlished guidelines £or such
initiation/preomction assays, and (2) we have alrzady accepted
a protecol for such a study, limited as it 13 by the lack of
the customary <riteria for in vitro assays, the study can be

accentanle as 3 nenative, nlven the limitati~<ns ncred.
Stucdy 2 (Promoticn Assay with Ethylenetnicursza (ETU) 2n
C3H-10T1/2 Cells)

As with zne Ditnane M-45 study, range-Zinding cytctoxicity
tests wJere conductoed Wwith multiple doses <f ZTY (125, 332, and
000 uc/mL), Zun nc arcwth innibition was <oserved at any
tese, aither foll<winng 24- ﬂoqr or Q-H:/ 2XpCcsures. A second
Tyranaxicity test using zn initiating agent 3.5 ucg/mL MNNG)

PO CHL e
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resulted in a

O percent cell inhibhition at the HDT (1000
ga/mp) at dav 4, and 22 percent less than control at dav 7

The mid-dose (333 ua/mi.} showed 30 percent inhibition at day
4, but recovered hy day 7, exceedina the solvent control from
hpn'nn.

Rased on these cvtotoxicity assays, 333 ug/mL was
snlected as the single dose for the main transformation/promotion
assav.

- In this main assav, no Tvne III foci were observed in
ETU plates after 5 weeks continuous

anplication following
short-term exposure (4 to 24 hours) of initiating agent(s).
Thus the authors concluded that ETU does not promote morpho-
ingical transformation in this test system.

We also initially judced this assay to be unacceptable
hecause onlv a single dose was emploved, which may be insuff:-
c1ent for establishing any promoter action. Howaver, at

least in this assay, a dose giving transient toxicity was
emploved. Aqain we accepteé the nrotocol su mitted employinc

a sinale dose, althouch we also note the reqgistrant's disclaimer
that transformation results with ETU were also not corrected

bv the custcmary procedure or cell survival (toxicity)

because it is unknown how the narameters of toxicity and dose

alter the probebility of transformation in each plate.
the limitations noted,

Given
accentable,

this study can also be uparaded to
as a negative.

Studv 3 (Mancozeh Dermal Penetration Study)

Toxicoloay Thanter of the Mancozeh Peqgistrat
dermal nenetration study, submitted in response =2
In (RCI) Xotice2 of Januarwv 17, 1983, was a'so
stucdv involved the apnlication of 10 mg of
hane ¥-4%," 2urportedly zcontaininag 8.3% ai
tn a 20 cm4 shaved area of the hacks of ¢©
male Snracgue-Dawley rats in twn senarate eiperi-
srial was secured under Zandages for a maximurs
idues of r“a ZBNC and E7T! were determine” in
in urine and fecrs cnllected nver
z3s 13 hours later (fnllowin~
values fnor skin {(o2lus bandace.
0.39 nercent £nr 24 hcurs.

n data was 1.01 percent.
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ccrade of mancozeb (and not the 8.3% formulation as given) was
deiclared to Po.reaquired to satisfv requlatorv requirements.

)
Cempanv Response

f As indicated in the company's Julv 6, 1987 submission,
me sample used in this study was actually an 83.0 percent
achnical produced in a commercial nlant instead of a
aboratory-produced technical sample (and not the 8.3% ai
3entified in the Toxicoloay Chanter). This is actually stated
n the conclusion of the first review of this study (Zendzian
A Sandusky, May 7, 1984), which states:

ff e u. el A 4

Approximatelv one percent of EBDC in a 10
mag dose of Dithane M45, containing 8.3 mg
of the active inagredient (EBDC), is
\ absorhed through the skin of female rats
d following a 6-hour anpiication.

In the next paracraph of this review ("Materials"), tra
~agt artic'e is stated as "Commercial M-45 [ot £42A2, active
inaredient 8.30% . . ." i.e., an inadvertent transposition of
~ne decimal; the ai should have been stated as 83.0 nercent.

This ctudv was initially judged "Acceptable" (review bv
ndzian, May 7, 1984, attached to memorandum: 2Zendzian to
ndusky, May 7, 1984), althouah the reviewer sugcested that
was impossible to determine if a maximum absorption rate

2 been reached in this study since only one dose was usec.
reexaminina the renort of this study (34F-80-9), we finc

-~ ‘ustification for the choice of the sinagle 10 mg dose,

~ich is extremely low in comparison to acute dermal LDgg

.2lues 12000 to 5000 ma/ka). The authors of the study stat=d
-2 1N mqg dose (= apnroximately 50 ma/ka based on =he animal's

=iaght, provided in the appendices to the Report) was meant

~~ he an "excessive dose,” or "saturating level," for maximum

<inm penetraticon. Hnwever, no evidence is provided in the

rannrt for this assertion.
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Notice of January 17, 19
srotocol far a derm =

mal absorntion studv using
~7.t 3 sinale dose) and at least 20 young adulr
25 jevel (not 9 nr females). XNo valid ‘sustification 1
~r ,/‘”aﬂ for usina females, although the rennrt states this
r, "allow an estimation of teratogenic saferv factors.”™
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“oweyer, onlv nonpreanant animals were used in this study,
~=znce it ig Aifficult =n imanine anv correlarinn =~ reratcocsnin
~r embryonic] <afety factnrs.
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